ABSTRACT
in this study, but they have investigated best ways to teach the principles of UDL to candidates. One hour of instruction on UDL principles has led to teacher candidates effectively planning lessons that utilize these principles (Spooner, Rikala (2014) reported on their use with secondary students, they claimed student opinions of the technology were all positive, but concluded it was a "novel" experience and that might explain why. While students appeared to be engaged, they did not measure student achievement as a direct result of QR code use.
While other studies have investigated the use of smartphones in student learning, none could be found investigating the impact of using QR codes with teacher candidates or elementary students; therefore, there is a great need for the current study.
Another emerging technology, which has received slightly more attention, has been the use of mobile devices in education. Some of the research on mobile devices so far have focused on the impact on student engagement and may shed light on why QR codes may be beneficial for struggling readers. Swan, van'tHoft, Kratcoski, and Unger (2005) reported that students' motivation to learn and engage in learning activities increased as a result of using mobile devices. In addition, teachers in their study reported that it also resulted in increased student productivity and improved quality of work. It was thought that mobile devices (in their case, e-book readers) might be good for reluctant readers because of the way they might enjoy interactions with digital text on a mobile device or computer more so than a traditional book.
Methodology

Research Questions
The authors designed the current study to answer two questions. First, does the process of teacher candidates adapting picture books with QR codes result in significant growth in their comfort level of using technology with students with and without disabilities? Second, what is the impact of adapting a traditional picture book on teacher candidates' knowledge of ways to use QR codes for literacy development and candidates' ability to connect these adaptations to UDL principles.
Participants
writing. In addition, the following areas were also addressed: data-based decision making, the UDL framework, culturally relevant pedagogy, evidence-based practices in literacy, and assistive technology. Teacher candidates spent the first five weeks of the literacy methods course on campus with their instructor, twice weekly for three hours and fifteen minutes. As a course requirement, teacher candidates were required to complete a 40-hour field experience in kindergarten and first grade classrooms at an elementary school in a first-ring suburban school district outside a large city.
Procedure
Before the field experience began, the instructor presented content about UDL using the materials from the IRIS module 
Instrumentation
Data for this study were gathered from a variety of sources. 
Data Analysis
This study investigated if having teacher candidates adapt a picture book with QR codes for selected students with exceptional learning needs could result in significant growth in candidates' comfort level of using technology with students with and without disabilities. It also examined how enhancing a text impacted teacher candidates' knowledge of using QR codes for literacy development and how these adaptations met UDL principles.
Comfort Level using Technology
On the pre and post surveys, candidates were asked to rate how ready they felt using technology in schools with students with and without exceptional learning needs. At posttest, all candidates were able to identify three appropriate ways in which QR codes could be used in the classroom. After enhancing the texts, candidates recognized that QR codes can be used to support comprehension in stating they could be "used for unfamiliar vocabulary," "used for activities before and after reading," and "use(d) to build background for a story, ask questions during a story, and for post reading comprehension activities." None of the candidates indicated QR codes could be used to support independent reading events, but two mentioned how in keeping with the principles of UDL, QR codes "could help students to read a book that may be above their reading level," and could "enhance texts for both the struggling and non-struggling reader." The most significant change was number of responses in the area of linking outside sources using QR codes. Candidates articulated that QR codes could be used to "provide activities such as online games and YouTube videos related to the text," "show other media related to the text," "be used for movie clips," and "as a link to a Google doc, as a link to a website that could be used as review, or as a link to a voice recording..." One candidate's response indicated QR codes can be used "to give instructions."
Adapting a Picture Book
When candidates were asked to name at least three ways in which a picture book could be adapted for an 
Knowledge of UDL Principles
Candidates were asked at pre and post test to define UDL. 
Final Presentations
When candidates were asked to identify which UDL principles were reflected in their text enhancements in their final presentations, they were able to do so readily. In fact, 
Discussion Forum Reflections
An online discussion forum on the course management learning system was provided for teacher candidates to reflect on their experiences using QR codes. They were also able to report many ways in which QR codes could be used for literacy development. For example, one candidate reported, "I learned that QR codes can be used for more than just reading a text. I used QR codes to help with activating background knowledge, vocabulary, picture walk, activities after reading like online games, and review questions/answers." Another candidate stated, "I have learned that students are not only motivated to learn using this different method, but it also provides children with background information that they would not have been presented with if they were to read without QR codes."
Even though candidates targeted their enhancements for a student having difficulty accessing the text, they were able to see the benefits for all learners, including those who are skilled readers: "All types of learners can benefit from text enhancements using QR codes. The QR codes help struggling learners to be able to read a book that may be too difficult to read alone. The QR codes can also challenge readers who may be ahead of their classmates by including extra work and more comprehension related activities." One candidate recognized the supportive nature of QR codes by stating that it was a form of "extra scaffolding".
When asked how they could see themselves using QR codes in their teaching in the future, candidates were able to see extensions in other content areas. One candidate stated, "They could be used in math to go to a link where the teacher shows the students step by step how to solve problems," while another candidate saw a possible application in science or social studies: "I would add QR codes for extra help and in science/social studies to attach media that relates to what we are studying." Another saw the potential to be used for "review sessions and giving the students extra help and assistance and [therefore] more
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No. 2 l n School Educational Technologyconfidence," while yet another candidate recognized that they could be used "at different centers to give students instructions both visually with worksheets, and with an auditory narration with the QR code." All teacher candidates reported that the process of enhancing picture books with the QR codes was worth the time and effort and was beneficial to their selected student.
Limitations
The authors would like to acknowledge the limitations of this study. First, this case study had only eight participants and a control group for these purposes was not possible. In addition, no data on student comprehension or engagement with the text and the QR codes were able to be collected. Since it was the first time the instructor used QR codes for text enhancements, creativity was encouraged and candidates were not prompted to adapt the books in all three of the UDL networks. If they had been, candidates may have shown knowledge of the other two networks. Another limitation was the fact that the books were enhanced for primary students in kindergarten and first grade. Candidates may have focused on enhancing texts for readability given the developmental levels of the students and missed opportunities to have the students respond to texts. This would have given teacher candidates experience with providing multiple means of action, expression, and engagement. The length and targeted reading levels of the texts may have also limited opportunities for candidates to create enhancements following the UDL guidelines. For example, the UDL guidelines of increasing mastery-oriented feedback and developing self-assessment and reflection may be difficult to do with primary reading level texts, but with more sophisticated texts, this may come more naturally.
Discussion
It was hoped that teacher candidates' comfort level using technology would be significantly different for both students with and without disabilities after making the text enhancements to the picture books with the QR codes. The fact that candidates only grew significantly more comfortable in using technology with students with special needs was surprising yet promising. Candidates may not have been confident in their knowledge of using technology with students with disabilities at the pretest, as it was their first field experience in the program and most had little or no experience with students with disabilities. After adapting the picture book with QR codes, candidates reported feeling more confident in using technology with these students in the future. This is important since research has indicated that teachers are more likely to use technology when they believe it will help their students and are comfortable doing so (Jones, As expected, at post test candidates were able to identify a greater number of ways in which QR codes could be used in a classroom, and their descriptions were more accurate and sophisticated than they were at pretest. At pretest when asked how they would adapt a children's book for an exceptional learner, only two candidates were able to identify ways in which QR codes could be used and the rest of the candidates' adaptations were limited to enlarging font size. However, at post test, candidates were able to identify that QR codes could be used to narrate the text and that it could also be used for both before and after reading activities. Furthermore, they were able to describe how this could be accomplished with this technology. Their responses, including the use of Google docs and YouTube as enhancements, demonstrates that they recognized the potential of these technologies as a comprehension support rather than just a read aloud support.
It was surprising that candidates did not grow substantially in their ability to define UDL despite the attention paid towards these principles in course instruction and the assignment. Essentially, what they were doing was differentiating instructions instead of planning ahead using an UDL framework. If they were enhancing the text for an entire class of learners, candidates may have not only been focused on making the text accessible, but also on ways in which they could have addressed the barriers for different learners regarding goals, methods, and assessments.
As candidates enhanced texts for individual students, they did not focus on all of the learners that could access a book which may have limited their thinking about providing additional ways for the student to interact with the text. Their responses focused on how multi-modalities were related to UDL and that is probably due to the fact that they completed a module on UDL which included this information (The IRIS Center for Training Enhancements, 2009). While candidates were able to adapt a book, which is the goal of this study, they were not able to fully explain the principles behind it. Does this mean they would not be able to implement it in the future or does it simply indicate they need to hear it spoken about multiple times before they can articulate it in a sophisticated way? The This research sheds new light on the possibilities that QR codes have for text enhancement and for use with primaryaged children and its utility as a tool in teacher preparation programs. Future research needs to be done in this area to examine the academic and engagement impact of using QR codes specifically on young learners so that recommendations for practice can be shared. In addition, future research should continue to look at teacher candidates' knowledge and skill utilizing UDL principles to increase outcomes for students.
Recommendations for Teacher Education
The authors present the following recommendations based 
